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SHOCK MITIGATION 

When shock mitigation criteria are part of engineering design [46], one of the basic 
questions which often arises concerns the level of a negative acceleration that a given 
body experiences when a physical stop is provided in the path of the motion. If the 
kinetic energy of the moving body can be completely transformed into the elastic 
strain energy of the resisting structure, then the dynamic stress can be deduced 
from Eq. (11.5). This formula represents a very general case of an elastic system 
where a reasonable approximation to a spring constant can be made. In a particular 
instance of a packaged item experiencing a half-sinusoidal pulse during a drop the 
maximum acceleration in terms of g units is sometimes expressed as 

na=0.113^^ (11.7) 

If 

In the above formula a denotes the height of the drop in inches and Tj. is the 
rise time in seconds. In this case the rise time is assumed to be equal to 1/4/, 
where / denotes the fundamental frequency of the structure mitigating the motion. 
The derivation of the design formula given by Eq. (11.7) can be accomplished when 
the momentum of the package dropped from a given height a is made equal to the 
impulse developed during the time interval T^. 

In a number of practical cases a rigid body subjected to a free-fall motion can 
encounter a resisting medium which causes deceleration over a distance 6^ shown in 
Fig. 11.3. The corresponding static deflection can be only a small portion of 6^. 
The resisting medium, for instance, can be a granular matter such as soil or a similar 
material which has unique load-deflection characteristics. If we postulate that the 
total kinetic energy of the moving object at the moment of impact is transformed 
into the work done in compressing the medium, then a number of different formulas 
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Fig. 11.3 Simplified deceleration model. 






